Parental attention to their child's pain is modulated by threat-value of pain 2 ABSTRACT OBJECTIVE: The present study investigated parental attention and sensitivity to their child's pain and the moderating role of child's facial pain expressiveness and induced threat.
Pain demands the pain sufferer's attention and motivates escape and avoidance behaviours (Eccleston & Crombez, 1999; Van Damme, Legrain, Vogt & Crombez, 2010) .
Pain expression also serves interpersonal adaptive functions by capturing the attention of others and motivating others to engage in caregiving and helping behaviours (Goubert et al., 2005; Hadjistavropolous et al., 2011; XX et al., 2011) . Pain behavior and attentional processes are particularly salient in the context of pediatric pain, where parents carry primary responsibility for their child's well-being. In addition to child pain expression, learned cues of impending pain in the child may also come to capture parents' attention in order to enable prompt and efficient responding. Successful anticipation of child pain may facilitate accurate detection (i.e., sensitivity) and escape from pain when experienced and expressed by the child (Hadijistavropoulos et al., 2011; Van Damme, Crombez & Eccleston, 2004) .
Literature on personal pain experience among adult samples has shown that the attentional demand of pain is enhanced by its threat value, particularly by catastrophic thinking about pain and increased pain intensity (Eccleston & Crombez, 1999; Van Damme, Crombez, Van Nieuwenborgh-De Wever, & Goubert, 2008) . Recent research suggests that increased threat may similarly influence attention to the pain of others, including parental attention to child pain. This evidence is provided by studies using the dot-probe task, where participants are briefly shown a pair of stimuli at two different spatial locations on a screen.
One of the stimuli is threatening (e.g., face showing pain expression) while the other is neutral (e.g., neutral expression). When these stimuli disappear from the screen, a dot probe emerges at the location of either the threatening or neutral stimulus ("congruent" vs. "incongruent" trials, respectively). Selective attention to pain faces is inferred when responding is faster to probes on congruent trials than to probes on incongruent trials. Conversely, faster responding to probes on incongruent trials is considered indicative of threat avoidance. Using the dotprobe paradigm, XX et al. (2011) found that parents of school children selectively attended to Parental attention to their child's pain is modulated by threat-value of pain 4 images of unfamiliar child pain faces. Further, parental attention to child pain faces was enhanced by greater child pain expressiveness and particularly when parental catastrophizing was high. Using the dot-probe task, Kathibi, Dehgani, Sharpe, Asmundson & Pouretemad (2009) similarly found that chronic pain patients with high fear of pain selectively shifted attention toward pain faces.
These dot-probe findings are limited for a number of reasons. First, parental attention to child pain has only been assessed when viewing images of faces of unfamiliar children (XX et al., 2011) . Currently, nothing is known about parental attentional responses when actually observing their own child's pain. Second, although selective attention may be observed within the dot-probe task, the paradigm has low ecological validity given the constraint of only two attentional targets (i.e., neutral stimulus versus threatening stimulus). In line with real-world situations, attention is best measured in a context where various stimuli compete for attention (Weierich, Treat, & Hollingworth, 2008) . Third, the dot-probe provides an overall index of selective attention to pain and does not assess attentional subcomponents.
In response to threat (e.g., pain), two separate but interrelated components of attention can be distinguished: 1) attentional engagement to threat and 2) disengagement from threat (Van Damme et al., 2004; Weierich et al., 2008) . Attentional engagement refers to the relative ease or speed with which attention is drawn to a particular stimulus. Attentional engagement to threat is inferred when attention is more quickly drawn to threat stimuli compared to neutral stimuli. Complementary to attentional engagement, attentional avoidance of threat is inferred when attention is more quickly drawn to neutral stimuli. Finally, disengagement difficulty occurs when a threat stimulus captures attention and impairs switching attention to another stimulus. Research on personal pain experience has identified a robust phenomenon of disengagement difficulty among high catastrophizing individuals (see e.g. Sharpe, Dear, Schrieber, 2009; Van Damme et al., 2004) . In the context of interpersonal pain processes, Parental attention to their child's pain is modulated by threat-value of pain 5 differentiating between these subcomponents of attention holds both theoretical and clinical importance. Increased parental attention to child pain may reflect disengagement difficulty rather than attentional engagement, thus suggesting a problem of attention regulation in response to emotional stimuli. In the clinical context, such parental difficulties with attentional regulation may facilitate excessive focus on pain and pain-controlling behaviour at the cost of other important (non-pain) goals, possibly even contributing to greater child disability (Caes, Vervoort, Eccleston, Vandenhende, & Goubert, 2011; Walker et al., 2006) .
The present study comprised a subsequent phase of the XX et al. study (2011) in which the above issues were taken into account. Specifically, we examined parental attention to their own child's pain as well as to cues signaling pain in their child. As part of the study protocol, parents (i.e., the participant sample from the XX et al. study) rated the presence or absence of pain during a child heat pain task. Painful vs. non-painful trials were signaled by abstract stimuli (blue or yellow circles). One color signaled painful trials and thus became conditioned as a pain cue; the other color signaled non-painful trials and was thus conditioned as a safety cue. The conditioned pain cue was subsequently employed in a Visual Search Task (VST). The VST allowed investigation of both engagement to and disengagement from pain cues by asking parents to identify a target presented within the conditioned pain cue (i.e., the blue or yellow circle) or one of several other colored circles (i.e., a range of competing visual stimuli). Since attention to pain is likely enhanced when the threat value of pain is high, parents were randomly assigned to receive either threatening or neutral information about the child pain task. Additionally, child facial pain expressiveness was examined as a possible moderator for parental attention and sensitivity to presence of child pain.
We expected that, particularly in the case of high threat, parents would demonstrate enhanced sensitivity to presence of child pain and increased attention to child pain cues. We expected these associations to be particularly pronounced when child facial pain Parental attention to their child's pain is modulated by threat-value of pain 6 expressiveness was high. Finally, we explored whether parental attention to child pain cues was characterized by attentional engagement and/or disengagement difficulty.
METHOD

Participants
Participants were recruited from a sample of parents and school children (grades 6 -9) who had consented to be recontacted following participation in a questionnaire study 2 years prior (n = 280 parent-child dyads). This initial pool did not comprise younger children since questionnaires used in the study that took place 2 years earlier had not been validated with younger age groups. To ensure a homogeneous sample representative of parents of healthy school children, children and their parents were eligible to participate if the child did not suffer from chronic illness, including recurrent or chronic pain, or a developmental disorder.
Moreover, the child and parent had to be able to speak and write XX. A weighted random sampling procedure was used (Herzog, 1996) to ensure equal representation of boys and girls with an equal age distribution. Of the 280 parent-child dyads, only a subset of 133 were randomly selected and contacted, as power analysis had indicated that a sample size of 60 to 70 participants was sufficient to detect a medium effect (d = .50) with power .80 using α = .05, two-tailed. Previous studies using the VST paradigm on average identified effect sizes of .50 (e.g., Notebaert et al., 2011) . Of those contacted, 98.5% (N = 131 dyads) met inclusion criteria and 58.0% (N = 76 dyads) agreed to participate. Main reason for refusal to participate was lack of time due to work/family demands. Ten parent-child dyads later withdrew participation because of child illness or family responsibilities, and one parent did not perform the Visual Search Task (VST) due to late arrival at the lab. One parent-child dyad was further excluded because the child withdrew participation at an early phase of the pain task.
Additionally, two participants could not take part due to technical failure of the pain induction apparatus.
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The final sample consisted of 62 parents (49 mothers, 13 fathers) and their child (32 boys, 30 girls; Mean age = 13.08 years, SD = 1.31; age range 11-15 years). Parents were randomly assigned to either a high threat group (N= 32) or low threat group (N= 30). Parents ranged in age from 34 to 55 years (M = 44.2 years, SD = 4.7). Most parents (69.4%) were married or co-habiting, and the majority (72.6%) had higher education (beyond the age of 18 years). In general, parents indicated themselves to be in good to very good health (M = 1.27, SD = .93; rated on a 4-point scale with 0 = excellent, 1 = very good, 2 = good, 3 = moderate).
All participants were Caucasian. Participants were compensated 35€ for taking part in this study. The study was approved by the Ethics Committee of the Faculty of Psychology and Educational Sciences of XX University, XX. The present sample was examined in a prior study of parental selective attention to unfamiliar child pain faces by means of the dot-probe paradigm. These data have been described previously in detail (XX et al., 2011) .
Study overview
Parents first observed their child undergo painful and non-painful trials as part of a child pain task. The child and parent were in separate rooms and parents observed their child on a video monitor. During the child pain task, parents were asked to indicate the presence vs. absence of pain. Each trial was preceded by a yellow or blue circle (presented on a separate PC monitor), where one color signaled that their child might receive a painful trial and the other color signaled a non-painful trial. Prior to the child pain task, parents (but not the children) were randomly assigned to a 'high threat' or 'low threat' group in which they were provided with either threatening or neutral information, respectively, about the pain that their child would undergo. Following the pain task, attention to conditioned child pain cues (i.e., yellow or blue circles) was measured by means of Visual Search Task (the VST) during which parents had to identify a target presented within the conditioned pain cue or one of several other colored circles (e.g., green, orange). participants. The thermode-stimulating surface was placed in contact with the inside of the child's right wrist and secured by a Velcro strap. Thermal stimuli were delivered at tolerance level to skin surface for 1500 ms. Pilot testing indicated that this setting was most likely to be associated with facial pain expressiveness subtle enough to ensure variation in parental sensitivity to child pain. Child pain tolerance level was determined by the method of limits.
Specifically, heat was gradually increased by 1°C starting from a baseline temperature of 32°C until the child indicated that tolerance level was reached. Continued elevation of heat stimuli was dependent upon the child's decision to press a button. Tolerance level was defined as 'a heat stimulus that was experienced by the child as the maximum level that he/she could endure with further increases being intolerable' 1
Threat manipulation
. For safety purposes, the temperature elevation stopped automatically at an upper limit of 50°C. During tolerance testing, children were asked to rate the intensity of experienced pain at their perceived tolerance level using a numeric rating scale (NRS) ranging from 0 ('no pain') to 10 ('a lot of pain'). This specific heat pain task has been used in previous studies in comparable age groups (see e.g., Zohsel, Hohmeister, Flor, & Hermann, 2008 presented on a PC screen using Office PowerPoint.
Child pain task/Pain cue conditioning paradigm and parental sensitivity to child pain
The child pain task consisted of 48 trials and also functioned as the pain cue conditioning paradigm. Figure 1 provides an overview of the study conditions and child pain task/conditioning paradigm. Each trial was preceded by presentation of either a blue or yellow colored circle; circles were concurrently presented to the parent and child on separate computer screens. Each circle was 16 cm in diameter with a colored band of 1.5 cm. Over the course of the experimental protocol, the blue or yellow circle came to be associated with 'pain' or 'safety' through classical conditioning. Specifically, prior to the start of the experiment, parents and children were informed which color (blue or yellow) was a "safety cue" (signaling a trial during which no heat stimulus would be delivered) or a "pain cue"
(signaling a trial during which a heat stimulus could potentially be delivered to the child).
Whether a yellow or blue circle signaled pain vs. safety was counterbalanced across participants.
Of the 48 trials, 24 were preceded by the pain cue and 24 were preceded by the safety cue. Each trial began with the presentation of a white screen for 3-5s followed by presentation of a pain or safety cue (blue or yellow circle) for 8s. The latter was followed by presentation of a white screen for 7-9s during which heat stimuli at tolerance level were administered on 6 of 24 randomly chosen pain-cued trials. This resulted in 6 "valid pain cues" (followed delivery of the heat stimulus) and 18 "invalid pain" cues (not followed by delivery of the heat stimulus). All safety cues were valid, meaning that no heat stimulus followed any of the safety cues. Each trial ended with presentation of a beige screen for 10s.
To measure parental sensitivity to the presence of child pain, during presentation of the beige screen parents were requested to indicate whether their child had or had not received a painful stimulus during that trial. Total duration of the child pain task was on average 20 to 25 minutes.
Visual Search Task
To examine parental attention to conditioned pain cues, parents performed a Visual Search Task (VST) following conclusion of the child pain task. During performance of the VST, parents were seated in front of a computer at a distance of approximately 60 cm from the screen. Instructions for the VST were presented on screen. The VST was programmed using the E-Prime software package (Schneider, Eschman, & Zuccolotto, 2002 ) and consisted of 10 practice trials and two blocks of 100 test trials.
On each VST trial, the computer display consisted of 5 variously colored circles (red, turquoise, grey, green, orange, purple, or the conditioned pain cue color blue or yellow). None of the trials included the color associated with the safety cue. All 5 colored circles in the display contained a black line segment, extending 1°, at their centre. One of these line segments was the target stimulus, which was either a perfectly horizontal or a vertical line.
The remaining four line segments were tilted 22.5° to either side of the horizontal or vertical plane (adopted from Theeuwes, 1991) . The VST comprised three types of trials (see Figure   2 ). During congruent trials, the target was presented within the conditioned pain cue (i.e., blue or yellow circle). During incongruent trials, the target was depicted within a color circle that did not correspond to the conditioned pain cue. Thus, the conditioned pain cue was displayed during the incongruent trials but did not contain the target. During neutral trials, the conditioned pain cue was not displayed and the target was presented within another color circle. To make sure that participants could not strategically use the conditioned pain cue to localize the target, we used the 1/n procedure (where n is number of circles presented ; Jonides & Yantis, 1988) . Thus, 1 out of 5 trials in which the conditioned pain cue was presented was a congruent trial. Accordingly, each testing block comprised 10 congruent trials, 40 incongruent and 50 neutral trials. Circles were of 2.9° diameter with a 0.5° colored band against a silver background. Colored circles were matched for intensity and luminance and were spaced equidistant from the center of the screen.
Each VST trial started with a fixation cross at the center of the screen for a duration of 1000 ms, after which the stimulus display was presented. Parents were asked to indicate as quickly as possible whether the target stimulus was presented in a horizontal or vertical manner by pressing either the '→' or '↓' button on a keyboard. Error feedback was displayed for 500 ms and there was an intertrial interval of 500 ms. Three categories of reaction times were obtained: (1) reaction time for congruent trials, (2) reaction time for incongruent trials and (3) reaction time for neutral trials. These reaction times were subsequently used to calculate attentional indices of attentional engagement, avoidance, and disengagement difficulty (see Date Reduction section). Prior to the VST, parents were informed that the child pain procedure would continue after completion of the VST. Even though this was not actually done, these instructions were provided so that the conditioned pain cue would maintain its affective value during VST performance.
Child facial pain expressiveness
Children's facial expression during the pain task was recorded and coded for three categories of trials: 6 randomly chosen painful trials preceded by a valid pain cue, 6 nonpainful trials preceded by an invalid pain cue, and 6 non-painful trials preceded by a safety cue. Facial pain expression (FE) was measured using the Child Facial Coding System [CFCS; Chambers, McGrath, Gilbert & Craig, 1996) by two trained coders. The CFCS is an observational rating system of 13 discrete facial actions (brow lowering, squint, eye squeeze, Parental Fear. Following each of the 48 trials parents were requested to provide written ratings on how much fear they had experienced in response to presentation of the pain and safety cues. Fear was rated on an 11-point numeric rating scale ranging from 0 (not at all) to 10 (a lot). Parental responses were averaged into a fear score in response to pain cues and a fear score in response to safety cues.
Procedure
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Upon arrival at the lab, one of two experimenters (both female) accompanied the parent and child to the test-room. Participants were explained that we were interested in "how parents and children think and feel about the pain that children experience". The pain procedure was described and the thermal heat stimulator was shown. After obtaining written parental and child consent, experimenter 1 stayed with the child in the test-room while experimenter 2 accompanied the parent to an adjacent room. The child's heat tolerance level was then assessed in the test-room. Parents did not observe assessment of the child's tolerance level, neither were they informed that heat stimuli would be delivered at tolerance level.
While child tolerance level was being assessed, parents were provided with the threat manipulation using the procedure described above and parental catastrophizing thoughts about anticipated child pain were assessed 3
Data reduction and statistical plan
. Following child pain tolerance assessment and threat manipulation, parents observed their child during the pain task, which also functioned as pain/safety cue conditioning paradigm. The child could not see the parent throughout the duration of the pain task. After observing the child pain task, parents performed the Visual Search Task (VST). The VST was followed by a second assessment of parental catastrophizing thoughts about their child's pain experience. After completion of the entire study procedure, parents and children reunited in the test-room and were fully debriefed about the purpose of the study.
Signal detection analysis was performed to investigate parents' sensitivity to the presence of child pain during the child pain task (i.e., ability to correctly detect pain in their child; Wickens, 2002) . Hit rates (correctly identifying the presence of a pain stimulus when one was actually delivered) and false alarm rates (identifying a non-painful trial as one where a pain stimulus was delivered) were calculated across the 24 of the 48 trials that were Parental attention to their child's pain is modulated by threat-value of pain 15 preceded by a pain cue. Sensitivity for their child's pain was assessed by calculating A' (Wickens, 2002) .
To assess for the impact of child pain expression, we calculated a "Child Pain
Expressiveness" index by subtracting the average child facial pain display during non-painful trials from child facial pain display during painful trials. Higher scores on the Child Pain Expressiveness index indicate a child's greater ability to discriminatively signal the presence versus absence of pain experience. As such, higher scores are likely to increase the salience of a cue signaling potential impending pain.
Two attentional bias indices were calculated for VST analyses (see Notebaert, Crombez, Van Damme, De Houwer, & Theeuwes,, 2010; Notebaert et al., 2011) . A Positive values on the disengagement index suggest increased difficulty disengaging from pain cues. VST trials with incorrect responses (2%) and outliers (1.5%) were removed.
Outliers were defined as reaction times that deviated more than two and a half standard deviations from the individual mean of correct responses. Four participants met these criteria and their data were discarded from further analyses, resulting in a final sample of 58 parents (N = 29 in each group).
To investigate parental attentional engagement, avoidance and disengagement (VST) and sensitivity to child pain, Univariate Analyses of Covariance (ANCOVA) were performed with induced threat (low threat versus high threat) as a between Group factor and Child Pain Expressiveness entered as a covariate. In case interactions including Child Pain Expressiveness were significant, additional ANOVAs were performed for low (-1SD below the mean), and high (+1SD above the mean) values of the centered moderator variable (i.e.,
Child Pain Expressiveness). Moderation analyses followed the procedure outlined by Holmbeck, 2002 . We calculated effect sizes for independent samples following Thalheimer and Cook (2002) .
RESULTS
Descriptive statistics & Manipulation check
Children reported a mean pain intensity of 6.97 ( However, heat tolerance which was significantly higher for boys (t(56) = 2.33, p <.05).
Including parent or child sex into analyses reported below did not impact findings; sex was therefore not entered into final analyses.
To assess the effectiveness of our threat manipulation, independent sample t-tests were performed for parental catastrophic thoughts about their child's heat pain. Findings indicated that our manipulation was successful; both before and after the child pain task, parental catastrophizing thoughts were significantly higher in the high threat group (M pre-task = 2.39, SD Expressiveness, parents in the low threat group showed significant attentional avoidance of pain cues whereas parents in the high threat group showed significant engagement to pain cues. In case of low Child Pain Expressiveness, there was no significant impact of threat on the facilitation index (F < 1). Additional analyses indicated that facilitated attentional engagement to child pain cues occurred only among parents in the high threat group whose child showed high facial display of pain. In case of low Child Pain Expressiveness, both parents in the high and the low threat group showed significant avoidance of pain cues (F(1,27) = 5.25, p <.05).
Disengagement from pain cues
ANCOVA performed on the disengagement index of attention revealed no significant main or interaction effects (all F < 1).
DISCUSSION
The present study examined parental sensitivity to presence of pain in their child and attention to cues signaling pain in their child, as well as the moderating role of the child's pain expressiveness and induced threat. Parents assigned to a low or high threat condition observed their child participate in a pain task comprised of painful and non-painful trials. Trials were signaled by safety cues and either valid or invalid pain cues. During the pain task, parents indicated the presence or absence of actual pain stimulation to their child, allowing us to examine parental sensitivity to child pain. Subsequently, parents participated in a Visual Search Task, which allowed us to examine various dimensions of parental attention (i.e., engagement/avoidance and disengagement) to the pain and safety cues conditioned as part of the child pain task. The results can be summarized as follows: in terms of parental sensitivity to presence of child pain, signal detection analyses indicated that parental ability to accurately discriminate painful from non-pain trials was significantly enhanced for parents in the high threat group and for parents whose children expressed high levels of pain during pain stimulation. Similarly, our VST findings indicated that attentional engagement to child pain cues occurred only among parents in the high threat group whose child showed high facial display of pain. In all other circumstances (i.e., low threat irrespective of child facial pain display and high threat but low child pain display), a remarkable tendency to avoid cues signaling pain was observed.
To the best of our knowledge, the current study is the first to employ this innovative methodology to examine, within a live context, parental attention to pain in their own child.
Our results attest to the importance of pain-related threat in understanding parental attention to child pain, corroborating prior research on attention to pain within the personal and interpersonal pain context. Increased threat is known to increase attention to personal pain (see e.g. Keogh, Ellery, Hunt, & Hannent, 2001; Van Damme et al., 2004) . Analogously, detection of another adult's pain is facilitated by negative affective processing (Yamada & Decety, 2009 ). Further, our findings support and extend dot-probe examining attentional response to the pain of unfamiliar children (XX et al., 2011) . In line with this prior literature, our VST findings suggest that activation of threat representations (facilitated by such top down processes as parental pain catastrophizing) and enhanced stimulus threat value (i.e., child facial display of pain) must exceed a threshold in order to facilitate engagement of parental attention to cues signaling pain in their child. Below such threshold, we observed attentional avoidance of such pain cues. represents an attempt by parents to regulate negative emotional reactions (Koole, 2009; Mogg & Bradley, 1998) . However, borrowing from anxiety literature (Mogg, Bradley, Miles, & Dixon, 2004) , our results also suggest that attentional avoidance of child pain as a means of emotion regulation may only be successful under relatively mild threat conditions; this strategy is compromised with increasing levels of threat. Specifically, whereas parents in the low threat group demonstrated avoidance of pain cues regardless of child pain expressiveness, parents in the high threat group were only able to do so in the case of low child pain expressiveness.
Importantly, analysis of parental sensitivity to child pain during the pain task did not suggest avoidance tendencies among parents in the high threat group. Regardless of the child's pain expressiveness, parents in the high threat group were significantly more sensitive to presence of child pain than were parents in the low threat group. This finding may reflect the differential salience of stimuli observed by parents during the child pain task (i.e., child pain behavior) in comparison to the subsequent VST procedure (i.e., pain cue without accompanying child pain behavior). Thus, it is possible that the avoidant tendencies displayed by parents in the high threat group in response to VST pain cues fail in the face of their children's actual pain experience. Stimulus salience may also explain why attentional engagement to child pain cues was not accompanied by a corresponding disengagement difficulty from pain cues. It is plausible that pain cues were not a sufficiently salient stimulus and that disengagement difficulty would become apparent if the stimulus comprised actual child behavior.
In terms of the clinical implications of the current findings, it is important to note that both attentional engagement and avoidance may serve adaptive functions, as both likely enable efficient parental response to their child's pain. Specifically, attentional engagement may allow prompt behavioral response to control (or eliminate) child pain, while attentional avoidance may underlie emotion regulation strategies intended to manage parental distress.
Such emotional regulation is likewise necessary for adaptive responding to occur (Goubert, Vervoort, & Crombez, 2009; Yamada & Decety, 2009) . In this way, these ostensibly competing attentional processes are highly interdependent.
Our results likewise suggest that the adaptive value of attentional engagement vs.
avoidance may be dependent upon context (e.g., child pain expressiveness, high threat). For example, attentional engagement may be particularly adaptive in the context of acute pain or emergency situations, where the goal is immediate escape from pain/injury. However, when pain becomes chronic --implying limited possibilities for control or escape --the costs of continued high vigilance and related efforts to escape/control pain may begin to outweigh benefits. Moreover, enhanced efforts to control pain may occur at the expense of important non-pain related goals, such as the child's engagement in valued daily activities and other parent-child interactions. Paradoxically, persistently amplified attention to child pain may facilitate increased control efforts associated with greater child disability and pain behavior (Goubert et al., 2006; Walker et al., 2006) . Such persistent attention will likewise serve to maintain and amplify parental distress (Goubert et al., 2005; Crombez, Eccleston, De Vlieger, Van Damme, & De Clercq, 2008) . Within reasonable bounds, attentional avoidance of child pain and pain cues may actually facilitate parental mood regulation and attainment of valued non-pain related goals for both parent and child (Koole, 2009) . Ironically, evidence suggests prioritization of pain-related goals (versus non-pain related goals) is particularly pronounced in situations where pain is perceived as highly threatening (Caes et al., 2011) and when one has little control over the pain stimulus such as in the context of chronic pain (Eccleston & Crombez, 1999 ).
In concert with previous studies on intrapersonal pain experience (Eccleston & Crombez, 1999; Van Damme et al., 2010) , our findings suggest that attention may comprise an important underlying mechanisms in the association between adaptive vs. deleterious parental responses and child outcomes in the context of child pain (Walker et al., 2006) . Accordingly, research is needed to further examine how different dimensions of parental attention (e.g., engagement vs. avoidance) subserve attainment of various goals (e.g., emotional regulation, pain control) and how these goals translate into parental behaviors.
Increased understanding of these mechanisms should contribute to clinical interventions aimed to optimize adjustment for both parents and children, with the goal of flexible parent attunement to child pain and non-pain needs.
The results of the present study are preliminary and await replication. Several study limitations deserve consideration. First, we used experimental pain in a controlled environment; thus extrapolation to naturally occurring or clinical and chronic pain should be done cautiously. Future studies are needed that assess attentional processing among parents who have children suffering chronic or clinical pain. While our experimental manipulation of threat was successful, it did not provoke high levels of catastrophizing or distress, which may be amplified in the clinical setting. Second, the present study included a sample of young adolescents. It is possible that parents of younger children (who are much more dependent upon parental care) may show a different pattern of responses when faced with their child's pain. In addition, heat stimuli were associated with rather low levels of child facial pain display. Although subtle expression of pain was necessary to ensure sufficient variation in Parental attention to their child's pain is modulated by threat-value of pain 23 parental sensitivity to child pain, further research using different protocols is necessary to assess whether current findings regarding parental attention to/ avoidance of child pain generalize to more intense parent catastrophizing and distress and more intense child facial display of pain. Finally, measurement of attention by means of the VST is limited in that attention can only be inferred indirectly from manual response latencies. More ecologically valid methodologies, such as eye tracking technology, might represent a significant advance in the study of attentional processing of another's pain, as these may provide a direct window onto behavioural mechanisms as they unfold in real time (Weierich et al., 2008) .
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FIGURE CAPTION
Figure 1: Overview of study conditions and child pain task/pain cue conditioning paradigm 
